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(54) SURFACE LUMINOUS DEVICE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface lu- 
minous device used for a liquid crystal back light, a 
panel meter, indicator lamp and a surface luminous 
switch, and capable of surface luminescence of high 
luminance, small color tone difference and small lumi- 
nance unevenness. 

SOLUTION: This surface luminous device is provided 
with a light guide plate containing diffusion material of 
a different refractive index from that of a light guide 
body in the translucent light guide body, a light emit- 
ting diode optically connected to at least one end face 
of the light guide plate to emit light from a main plane 



of the light guide plate, a light diffusion part and a re- 
flection part arranged on a back side of the light guide 
plate. The diffusion material is benzoguanamine- 
based resin and/or polyethylene terephthalate translu- 
cent particles of average diameter 3-20 //m and is con- 
tained in the light guide plate at a ratio of 0.001-0.4 
wt.%. 
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TI : Light emitting device for liquid crystal backlight has 
light guide plate which contains diffusion material of 
different refractive index to light guide in permeable light 
guide, light emitting diode, and light diffusing and reflecting 
parts 

AB: NOVELTY - The device has light guide plate (109) containing 
diffusion material which has refractive index different to 
light guide in permeable light guide (101) , a light emitting 
diode (107) optically connected to end surface (s) of wave guide 
plate for discharging light from main surface of wave guide 
plate, and a light diffusing part (103) and reflecting part 
(104) on back surface of a light guide plate. DETAILED 
DESCRIPTION - The diffusion material contains transparent 
particles of average particle size 3-2 0 microns comprising 
benzoguanamine resin and/or polyethylene terephthalate , and 0. 
001-0.4 weight% of this material is contained in the light 
guide plate.; USE - The sheet-like light emitting device is 
used in liquid crystal backlights, panel meters, signal lamps, 
surface emission switches etc. ADVANTAGE - Emissions are 
achieved of high intensity and color difference, and low 
brightness irregularity. DESCRIPTION OF DRAWING (S) - The 
drawing shows a cross- section of the device. Permeable Resin 
Light Guide 101 Diffusion Material 102 Light Diffusion Section 
103 Reflection Plate 104 LED Chip 107 Fluorescent Material- 
Containing Resin 108 Light Guide Plate 109 
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(54) [Title of the Invention] PLANAR LIGHT EMITTING DEVICE 

(57) [Abstract] 

[Problem to be Solved] 

The present invention relates to a planar light emitting 
device used for an LCD backlight, a panel meter, an indicator 
lamp, a surface light emitting switch and so on, and 
particularly relates to a planar light emitting device achieving 
planar emission with a high luminance, a small difference in 
tint, and small variations in luminance. 

[Solution] 



A planar light emitting device of the present invention 
includes a light guide plate in which a translucent light guide 
contains a diffusion material having a different index of 
refraction from the light guide, a light -emitting diode 
optically connected to at least one end face of the light guide 
plate to radiate light from the major surface of the light guide 
plate, and a light diffusion part and a reflection part which 
are disposed on the backside of the light guide plate. 
Particularly, in the planar light emitting device, the. diffusion 
material includes translucent grains composed of benzoguanamine 
resin and/or polyethylene terephthalate with an average grain 
size of 3 ^im to 20 jam and the light guide plate contains the 
diffusion material of 0.001 wt% to 0.4 wt%. 

[Claims for the Patent] 
[Claim 1] 

A planar light emitting device, comprising: a light guide 
plate in which a translucent light guide contains a diffusion 
material having a different index of refraction from the light 
guide; a light-emitting diode optically connected to at least 
one end face of the light guide plate to radiate light from a 
major surface of the light guide plate; and a light diffusion 
part and a reflection part which are disposed on a backside of 
the light guide plate, 

characterized in that the diffusion material comprises 
translucent grains composed of benzoguanamine resin and/or 
polyethylene terephthalate with an average grain size of 3 jam to 
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2 0 \xm and the light guide plate contains the diffusion material 
of 0.001 wt% to 0.4 wt%. 
[Claim 2] 

The planar light emitting device according to claim 1, 
wherein the diffusion material comprises particles having a 
grain size of not larger than 1 jam, the particles making up 10% 
or less of the overall diffusion material. 
[Claim 3] 

The planar light emitting device according to claim 1 or 2 , 
wherein the light-emitting diode emits mixed light of visible 
light from a light emitting device including at least a 
luminescent layer of a nitride semiconductor and light from a 
yttrium-aluminum-garnet phosphor excited by the visible light 
and activated by cerium emitting fluorescence. 
[Claim 4] 

The planar light emitting device according to claims 1 to 3, 
wherein the light guide is made of an acrylic resin or a 
polycarbonate resin. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a planar light emitting 
device used for an LCD backlight, a panel meter, an indicator 
lamp, a surface light emission switch and so on, and 
particularly relates to a planar light emitting device achieving 
planar emission with a high luminance, a small difference in 
tint, and small variations in luminance. 
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[0002] 

[Conventional Art] 

In recent years, planar light emitting devices for planarly 
emitting light from light-emitting diodes (hereinafter, will be 
referred to as LEDs) recognized as point light sources have been 
used as light sources of LCD backlights and the like. Figure 4 
is a schematic perspective view showing an example of such a 
planar light emitting device and Figure 5 is a sectional view of 
the planar light emitting device. As shown in Figures 4 and 5, 
the planar light emitting device includes a translucent light 
guide plate 409 and an LED light source 4 05 which is provided on 
one end face of the light guide plate 409 and emits light from 
the end face of the light guide plate. Further, the planar light 
emitting device includes a reflector plate 404 which is provided 
on a part other than the major surface of the light guide plate 
409 on which the planar light emission is observed and other 
than the end face to which the LED light source 405 is connected. 
The reflector plate 4 04 reflects light emitted from the LED 
light source 4 05 and radiates the light to the major surface. 
[0003] 

In such a planar light emitting device, it is desirable that 
the light emitting surface have a uniform luminance and tint. 
However, when the LED is disposed on the end face of the light 
guide plate as a light source, the light source is recognized as 
a point light source from a macroscopic viewpoint, resulting in 
an extremely large difference in luminous intensity between a 
portion near the LED and a portion away from the LED. For this 
reason, it is considered that as shown in Figure 5, by providing 
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a patterned light diffusion part 403 on the backside of the 
light guide plate 409 or causing the light guide plate to 
contain a diffusing agent such as a translucent material, light 
from the LED light source is diffused and reflected in the light 
guide plate and is evenly emitted from the entire light emitting 
surface with a high luminance. 
[0004] 

[Problems to be Solved by the Invention] 

However, in order to increase the light emitting area of the 
planar light emitting device and make planar emission with a 
higher luminance, it is necessary to further improve the 
luminance of light emitted from the LED serving as a light 
source. However, light from the LED has directional 
characteristics such that the light is radially emitted at 
certain directional angles. Therefore, when the LED is disposed 
on one side of the major surface of the light guide plate viewed 
from a light emission observation surface, a luminous intensity 
is high near the LED but decreases as separated from the LED. 
Particularly, a portion between the LED light sources and the 
corners of the light guide plate viewed from the light emission 
observation surface tend to be dark. Uniform light can be 
obtained to some extent by the dispersion pattern and the like 
of the light diffusion part provided on the backside of the 
conventional light guide plate. When fully illuminating a high- 
intensity LED having a luminous intensity increased to several 
thousands mcd, it is possible to reduce the number of LED chips 
and achieve size reduction. However, in the intensity 
distribution, extremely intensive light is emitted near the LED 



- 5 - 



serving as a light source. Therefore, the luminance of a light 
emitting surface cannot be sufficiently equalized only by the 
diffusion pattern on the backside of the light guide plate. 
Alternatively, variations in luminance can be solved to some 
extent, like the diffusion pattern, by a light guide plate 
containing a diffusion material. However, when using a high- 
intensity LED as a light source, it is not possible to obtain a 
sufficiently uniform light emitting surface. Thus in either of 
the methods, it is not possible to make full use of the improved 
luminance of the light source. 
[0005] 

Moreover, there is a problem that the diffusion material 
contained in the light guide plate causes a difference in tint 
of emitted light between the light source side and an end away 
from the light source on the light emitting surface of the light 
guide plate. The diffusion material absorbs short wave light of 
light from the LED light source, so that the tint of the light 
emitting surface turns yellowish as separated from the light 
source. 
[0006] 

Therefore, an object of the present invention is to provide 
a planar light emitting device which can solve the problems and 
emit light with a high luminance, wherein the planar light 
emitting device achieves a high luminance with quite a small 
difference in tint and quite small variations in luminance. 
[0007] 

[Means for Solving the Problems] 
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As a result of various experiments, the inventor found that 
the problems can be solved by causing a light guide plate having 
a light diffusion part on the backside to contain a diffusion 
material, and specifying the material and grain size of the 
diffusion material, and the inventor has achieved the present 
invention. 
[0008] 

To be specific, a planar light emitting device of the 
present invention, including: a light guide plate in which a 
translucent light guide contains a diffusion material having a 
different index of refraction from the light guide; an LED 
optically connected to at least one end face of the light guide 
plate to radiate light from the major surface of the light guide 
plate; and a light diffusion part and a reflection part which 
are disposed on the backside of the light guide plate, 
characterized in that the diffusion material is translucent 
grains composed of benzoguanamine resin and/or polyethylene 
terephthalate with an average grain size of 3 to 20 p.m and the 
light guide plate contains the diffusion material of 0.001 wt% 
to 0.4 wt%. With this configuration, in the planar light 
emitting device of the present invention, light from the light- 
emitting diode serving as a light source can be diffused into 
the light guide plate by the light diffusion part disposed on 
the backside of the light guide plate and the light can be 
guided to a dark portion away from the LED by the diffusion 
material contained in the light guide plate, so that an even 
light emitting surface can be obtained without variations in 
luminance. Further, by using benzoguanamine resin and/or 



- 7 - 



polyethylene terephthalate (hereinafter, will be referred to as 
PET) as the diffusion material, the light diffusion effect can 
be improved and variations in luminance can be reduced. Moreover, 
by specifying the average grain size to 3 \xm to 20 \im, a 
difference in tint on the light emitting surface can also be 
reduced. 
[0009] 

In a planar light emitting device according to claim 2, the 
diffusion material includes particles having a grain size of not 
larger than 1 jam, the particles making up 10% or less of the 
overall diffusion material. It is thus possible to further 
reduce short wave light absorbed by the diffusion material and 
remarkably reduce a difference in tint on the light emitting 
surface. 
[0010] 

In a planar light emitting device according to claim 3, the 
LED is for emitting mixed light of visible light from a light 
emitting device including at least a luminescent layer of a 
nitride semiconductor and light from a yttrium- aluminum- garnet 
phosphor excited by the visible light and activated by cerium 
emitting fluorescence. According to the present invention, even 
when using such an LED, it is possible to achieve a planar light 
emitting device capable of evenly emitting light with small 
variations in luminance and a small difference in tint. 
[0011] 

[Embodiment of the Invention] 

Referring to Figures 1 and 2, a planar light emitting device 
according to an embodiment of the present invention will now be 
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specifically described. Figure 1 is a schematic perspective view 
showing the planar light emitting device according to the 
present embodiment. Figure 2 is a sectional view taken along 
line X-X of Figure 1. As shown in Figures 1 and 2, the planar 
light emitting device of the present embodiment includes a 
translucent light guide plate 109 and an LED light source 105 
which is provided on one end face of the light guide plate 10 9 
and emits light from the end face of the light guide plate. The 
light guide plate 109 is made up of a translucent light guide 
101 and a diffusion material 102 evenly mixed into the light 
guide. Further, a light diffusion part 103 for diffusing light 
from the LED light source 105 into the light guide plate is 
provided on the backside of the light guide plate 109, and a 
reflector plate 104 is provided on a part other than the major 
surface of the light guide plate 109 on which the planar 
emission is observed and other than the end face to which the 
LED light source 105 is connected. 
[0012] 

Particularly, in the planar light emitting device of the 
present embodiment, the diffusion material 102 is translucent 
particles which are made of benzoguanamine resin and/or PET and 
have an average grain size of 3 \im to 20 |im. Preferably, 
benzoguanamine -melamine- formal in resin and benzoguanamine - 
formalin resin, which are benzoguanamine resins, are used as the 
diffusion material 102. By using these materials as a diffusion 
material, it is possible to enhance the effect of diffusing 
light and reduce variations in luminance in a light emitting 
surface. Moreover, the content of the diffusion material in the 
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light guide plate is 0.001 wt% to 0.4 wt%. A preferable content 
of the diffusion material is 0.01 wt% to 0.2 wt%. When the 
content of the diffusion material is smaller than 0.001 wt%, the 
effect of diffusing light cannot be sufficiently obtained. When 
the content of the diffusion material is larger than 0.4 wt%, 
bright spots become visible around the light source and a 
difference in luminance between distances from the light source 
increases, so that uniform planar emission cannot be obtained. 
[0013] 

The average grain size of the diffusion material is 3 |im to 
20 jxm, A preferable average grain size of the diffusion material 
is 5 ^m to 15 |im. When the average grain size is smaller than 3 
jxm, a problem of a difference in tint arises in which the tint 
of the light emitting surface turns yellowish, as separated from 
the light source, due to the absorption of short wave light in a 
visible light area. By limiting the average grain size to the 
above range, a difference in tint in the light emitting surface 
can be suppressed to 0.03 or less both in x and y directions. 
Conversely, when the average grain size is larger than 20 jam, 
the effect of diffusing light deteriorates and it is accordingly 
necessary to increase the amount of addition of the diffusion 
material. However, an increased amount of addition causes the 
above problem. Moreover, when the grains of the diffusion 
material are too large, the grains are observed as bright spots 
from the light emitting surface and cause a defective product. 
Furthermore, it is preferable that grains having a grain size of 
not larger than 1 urn are 10% or less of the overall diffusion 
material. This is because the grains having a grain size of not 
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larger than 1 jxm affect the absorption of short, wave light. 
Therefore, the grain size limited to this range can further 
reduce short wave light absorbed by the diffusion material and 
suppress a difference in tint in the light emitting surface to 
0.01 or less both in x and y directions. When the diffusion 
material does not contain particles of not larger than 1 (am, a 
difference in tint in the light emitting surface can be 
considerably reduced to 0.005 or less both in x and y directions. 
[0014] 

It is more preferable that the diffusion material has a 
sharp grain size distribution. This is because a sharp grain 
size distribution can achieve a high luminance with a small 
difference in tint. Further, the shape of the diffusion material 
is not particularly limited and various shapes such as a sphere 
and a filler can be selected as long as the diffusion material 
can be dispersed in the light guide plate. Particularly, 
spherical particles are preferably used. It should be noted that 
when the diffusion material is indefinite in shape and has an 
end or a thin portion of not larger than 1 jam, the diffusion 
material is affected by the absorption of short wave light as 
described above. 
[0015] 

As a material of the light guide 101 used in the present 
invention, various materials such as a translucent resin and a 
glass are applicable as long as the material has a different 
index of refraction from the diffusion material. Although a 
difference in index of refraction between the light guide and 
the diffusion material does not affect the difference in tint, 



- 11 - 



an extremely small difference in index of refraction does not 
produce any effects or the amount of addition is extremely 
increased to produce an effect. Thus the difference in index of 
refraction is preferably set at 0.01 or larger. The material of 
the light guide is preferably an acrylic resin or a 
polycarbonate resin. The light guide plate 109 is formed using 
an acrylic resin or a polycarbonate resin as a material of the 
light guide and benzoguanamine resin and/or PET as a material of 
the diffusion material, so that it is possible to increase the 
luminance and reduce variations in luminance and a difference in 
tint. 
[0016] 

In order to improve the use efficiency of light, the light 
guide plate 110 is preferably covered with a reflector on a 
portion other than the end face connected to the light source 
and other than the light emitting surface. The reflector can be 
composed of a resin containing barium titanate, aluminum oxide, 
and so on and a metal such as aluminum. Further, when the 
reflection part is bonded to the light guide plate, it is more 
preferable to use an acrylic or silicon adhesive having high 
translucency in order to allow more light to reach the reflector 
from the LED light source and transmit more reflected light to 
the light emitting surface. Further, when the light guide plate 
is fit into a fixed frame and the like, the fixed frame is 
formed of a molded resin in which a diffusive reflector such as 
titanium oxide, barium titanate, barium sulfate, and aluminum 
oxide is added to PC, ABS, PBT and so on to reflect light from 
the LED, so that together with the effect of the reflector, the 
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reflectivity of light from the LED light source can be 
remarkably improved and the light can be efficiently extracted 
to the outside of the light emitting device. 
[0017] 

Further, in the present invention, the light diffusion part 
103 for evenly diffusing light from the LED light source 105 
into the guide light plate is formed on the backside of the 
light guide plate 109. When a high-intensity LED having a 
luminous intensity of several thousands mcd is used as a light 
source, an intensity distribution of extremely intensive light 
emission appears near the LED and thus it is difficult to 
equalize the luminance of the light emitting surface only by the 
diffusion material contained in the light guide plate. However, 
by forming the light diffusion part on the backside of the light 
guide plate , light can be diffused into the light guide plate by 
the light diffusion part disposed on the backside of the light 
guide plate and can be guided to a dark portion away from the 
LED by the diffusion material contained in the light guide plate, 
so that an even light emitting surface can be obtained without 
variations in luminance. Further, since more light is emitted to 
the light emitting surface, the luminance can be improved. The 
light diffusion part can be formed by typical methods including 
a method of forming fine irregularities on the backside of the 
light guide plate and a method of printing and applying a white 
material on the backside of the light guide plate. Figure 3 
shows the diffusion pattern of the light diffusion part disposed 
on the planar light emitting device of Figure 1. On the backside 
opposed to the light emitting surface of the light guide plate, 
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irregularities are formed as the light diffusion part. As shown 
in Figure 3, the diffusion pattern (convex portions) is 
preferably formed, near the LED light source 105, with large 
spacing on a portion having a high luminance at the front of LED 
chips 107 and with small spacing on a portion having a low 
luminance between the LED chips 107. With this diffusion pattern, 
it is possible to further improve variations in luminance near 
the LED light source. Moreover, the light diffusion part 103 is 
preferably formed such that when the light guide plate does not 
contain the diffusion material, the luminance distribution of 
the light emitting surface increases as separated from the end 
face of the light guide plate having the LED light source and 
the luminance of the lowest portion is 3 0% to 90% as high as the 
luminance of the highest portion. By forming such a light 
diffusion part, an even light emission surface can be obtained 
only by adjusting the amount of addition of the diffusion 
material, which brings about a significant advantage to a 
manufacturing process . 
[0018] 

Various LEDs can be used as light sources in the present 
invention as long as the LEDs can be optically connected to the 
end face of the light guide plate 10 9 and can emit light to the 
light guide plate. In the present embodiment, the LED light 
source 105 is disposed which has the LED chips 107 and a resin 
108 in a luminescent layer. The LED chips 107 use a nitride 
semiconductor (AlxInyGai.x-y N, 0 < x, 0 < y, 0 < x + y < 1) and 
can emit blue light, and the resin 108 is excited by the LED 
chips 107 and contains a yttrium-aluminum-garnet phosphor 
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activated by cerium capable of emitting yellow light. On the LED 
light source 105, a mixed color of a monochrome peak wavelength 
from the LED chip and broad light emission from the phosphor is 
observed. Thus, as described above, the LED light source 105 is 
susceptible to the light absorption of the diffusion material 
having a grain size of not larger than 1 jam. In other words, 
when such a white LED is used as a light source, the diffusion 
material having a grain size of not larger than 1 |Lim absorbs 
luminous components of blue from the LED chip. Thus the tint of 
the light emitting surface turns yellowish as separated from the 
light source, so that . the tint changes from an originally 
desired white color. However, in the present invention, the 
grain size of the diffusion material is limited and thus it is 
possible to suppress a difference in tint that is caused by the 
absorption of short wave light by the diffusion material. The 
LED light source 105 may include two or more kinds of LED chips. 
For example, the LED light source 105 may include RGB (red, 
green, blue) LED chips that all emit light and the colors of 
light may be mixed to emit white light. 
[0019] 
[Examples] 

The following will describe planar light emitting devices 
according to examples of the present invention. 
[First Example] 

First Example illustrates an example of a planar light 
emitting device having the same configuration as the embodiment 
of Figures 1 to 3 . An acrylic resin (the heat distortion 
temperature: 71°C to 99°C, the index of refraction: 1.49) is used 
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as a light guide and spherical powder (NIPPON SHOKUBAI CO., LTD., 
EPOSTAR GP-H100, the heat distortion temperature: 310°C, the 
index of refraction: 1.52, the average grain size: 10 jam, the 
grain size distribution: ±0.1 Jim) composed of benzoguanamine- 
melamine-formalin resin is used as a diffusion material. The 
acrylic resin and the spherical powder of 0.015 wt% are stirred 
and mixed, and then the mixture is charged into a hopper. The 
mixture is injection-molded at a molding temperature of 240°C 
with a pressure of 500 Kgf/cm 2 while the acrylic resin is melted. 
The heating of a mold was set at 60°C and an 85 mm x 30 mm planar 
light guide plate was molded with a thickness of 2 mm. 
[0020] 

At this moment, the mold for forming the light guide plate 
has irregularities formed as a light diffusion part on the 
backside opposed to a light emitting surface. The irregularities 
were formed, near an LED light source, with large spacing on a 
portion having a high luminance and with small spacing on a 
portion having a low luminance. Further, over the light guide 
plate, the irregularities were formed such that when the light 
guide plate does not contain the diffusion material, the 
luminance distribution of the light emitting surface has a 
higher luminance as separated from an end face where an LED 
light source is disposed and the luminance of the lowest portion 
is about 70% as high as the luminance of the highest portion. 
[0021] 

An aluminum plate was bonded as a reflector to the formed 
light guide plate. The aluminum plate was bonded to a portion 
other than the light emitting surface and the end face to which 
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the LED light source is optically connected. Moreover, on the 
end face of the light guide plate which does not have the 
aluminum plate, an LED light source having LED chips and a resin 
was disposed. The LED chips are composed of a nitride 
semiconductor capable of emitting blue light, and the resin is 
excited by blue light from the LED chips and contains a yttrium- 
aluminum- garnet phosphor activated by cerium emitting yellow 
light. The planar light emitting device of the present invention 
was formed thus . 
[0022] 

[Second Example] 

A planar light emitting device was formed as in the first 
example except that spherical powder (NIPPON SHOKUBAI CO., LTD., 
EPOSTAR L 15, the heat distortion temperature: 3 0 0°C, the index 
of refraction: 1.57, the average grain size: 15 fim, the grain 
size distribution: 8 jam to 3 0 \xm) composed of benzoguanamine- 
formalin resin of 0.01 wt% was added as a diffusion material. 

[0023] 

[Third Example] 

A planar light emitting device was formed as in the first 
example except that gains having indefinite shapes (the average 
grain size: 10 jim) were obtained by pulverizing PET resin (the 
heat distortion temperature: 70°C, the index of refraction: 1.64) 
and the grains of 0.02 wt% were added as a diffusion material. 
[0024] 

[Fourth Example] 

A planar light emitting device was formed as in the first 
example except that instead of the acrylic resin, a 
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polycarbonate resin (the heat distortion temperature: 145°C / the 

index of refraction: 1.58) was used as a light guide. 

[0025] 

[Fifth Example] 

A planar light emitting device was formed as in the first 
example except that spherical powder (NIPPON SHOKUBAI CO., LTD., 
EPOSTAR M3 0, the heat distortion temperature: 3 0 0°C, the index of 
refraction: 1.57, the average grain size: 3 (im, the grain size 
distribution: 0.5 (im to 8 (im) composed of benzoguanamine- 
melamine- formalin resin of 0.006 wt% was added as a diffusion 
material. 

[0026] 

[First Comparative Example] 

A first comparative example illustrates an example of a 
planar light emitting device having the same configuration as 
Figures 4 and 5. The planar light emitting device was obtained 
as in the first embodiment except that a light guide plate does 
not contain a diffusion material and an uneven pattern formed on 
the backside of the light guide plate is different from that of 
the first embodiment. The uneven pattern of the planar light 
emitting device is formed such that near an LED, a portion 
having a high luminance is formed with large spacing and a 
portion having a low luminance is formed with small spacing . 
Further, over the light guide plate, irregularities are formed 
so as to obtain even planar emission. 

[0027] 

<Evaluation of Characteristics> 
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The characteristics of the planar light emitting devices 
obtained in the first to fifth examples and the first 
comparative example were examined. The results are shown in 
Table 1. In Table 1, luminance deviations indicate variations of 
the corresponding nine points of the respective light guide 
plates. A luminance is indicated as the mean value of the nine 
points relative to the luminance (100%) of the planar light 
emitting device obtained in the first comparative example. 
Further, a difference in tint indicates a difference between the 
maximum value and the minimum value of values measured on the 
corresponding nine points of the respective light guide plates. 

[0028] 

[Table 1] 





Relative 
luminance 
(%) 


Luminance 
deviation 
(%) 


Difference in tint 


x 


y 


First Example 


109 


92 


0.003 


0.003 


Second Example 


106 


92 


0.006 


0.006 


Third Example 


102 


95 


0.008 


0.008 


Fourth Example 


109 


92 


0.003 


0.003 


Fifth Example 


102 


90 


0.01 


0 . 01 


First Comparative 
Example 


100 


88 


0.003 


0.003 



[0029] 

As is understood from the results of Table 1, in the planar 
light emitting devices obtained in the first to fifth examples, 
the higher diffusion effect improves the luminance deviations 
and the higher output to the light emission surfaces improves 



- 19 - 



the luminances as compared with the planar light emitting device 
(first comparative example) formed using the light guide plate 
that does not contain a diffusion material and has a diffusion 
pattern only on the backside. Moreover, differences in tint 
could be reduced to 0.01 or less both in x and y directions. 
[0030] 

[Advantages of the Invention] 

As described above, according to the present invention, it 
is possible to provide a planar light emitting device which can 
achieve even planar emission with a high luminance, quite a 
small difference in tint, and quite small variations in 
luminance . 

[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a schematic perspective view showing a planar 
light emitting device according to an embodiment of the present 
invention . 
[Figure 2] 

Figure 2 is a schematic sectional view taken along line X-X 
of Figure 1 . 
[Figure 3] 

Figure 3 is a schematic diagram showing a diffusion pattern 
of a light diffusion part of the planar light emitting device 
shown in Figure 1. 
[Figure 4] 

Figure 4 is a schematic perspective view showing a 
conventional planar light emitting device. 
[Figure 5] 
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Figure 5 is a schematic sectional view taken along line Y-Y 
of Figure 4 . 
[Description of Symbols] 

100 . . . planar light source 

101 . . . light guide composed of translucent resin 

102 . . . diffusion material composed of translucent resin 

103 . . . light diffusion part 

104 . . . reflector plate provided on a light guide plate 

105 ... LED light source 

106 . . . means for fixing a luminous body on the light guide 
plate 

107 . . . LED chip 

108 . . . resin containing a phosphor for emitting fluorescence in 
response to light from the LED chip 

109 . . . light guide plate 

110 . . . lead electrode for supplying current to the LED chip 
4 00 ... planar light source 

4 03 ... light diffusion part 

404 . . . reflector plate provided on a light guide plate 
4 05 ... LED light source 

4 06 ... means for fixing a luminous body on the light guide 
plate 

4 07 ... LED chip 

408 . . . resin containing a phosphor for emitting fluorescence in 
response to light from the LED chip 
4 09 ... light guide plate 

410 ... lead electrode for supplying current to the LED chip 
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